Mechanism of action of puroindoline derived tryptophan-rich antimicrobial peptides.
A tryptophan (Trp)-rich region in the wheat endosperm protein, puroindoline A, was previously shown to possess potent antimicrobial activity against Gram-positive and Gram-negative bacteria and this was attributed to the peptide inducing membrane instability. In the present work, the antimicrobial activity of the corresponding Trp-rich region in the puroindoline B isoform was examined and its antimicrobial activity was characterized. Unexpectedly, the puroindoline B Trp-rich peptide (PuroB) was relatively inactive compared to the related puroindoline A peptide (PuroA), despite strong sequence similarity. Using the sequence of PuroA as a template, a series of PuroB variants were synthesized and the antimicrobial activity was restored. Interestingly, all of these PuroB peptides preferentially interacted with negatively charged phospholipids, but unlike PuroA, they did not disrupt the integrity of lipid bilayers. This suggests that the primary mode of action of the PuroB peptides involves an antimicrobial target other than the bacterial membrane. Further tests revealed that all of the puroindoline derived peptides bind deoxyribonucleic acid (DNA) and block macromolecular synthesis in vivo. Based on these results, it appears that the interaction between puroindoline derived peptides and membranes is only an initial step in the mode of action and that binding to intracellular targets, such as DNA and ribonucleic acid (RNA), contributes significantly to their antimicrobial mode of action.